Inbred rat strain comparisons indicate different sites of action for cocaine and amphetamine locomotor stimulant effects.
Cocaine and amphetamine produce several behavioral effects, most notably locomotor stimulation. Biochemically, evidence suggests specific involvement of dopaminergic systems, although not necessarily identical sites, in mediating cocaine- and amphetamine-induced locomotor stimulation. This study examined the effects of cocaine or amphetamine on locomotor activity in rats from the ACI, F344, LEW and NBR inbred strains. Dose-dependent increases in locomotor activity were found for both drugs in all strains. However, large potency and efficacy differences were found. Further, significant strain by drug interactions were found, in that the strain rank order for stimulant response to the two drugs was not identical. Since striatal dopaminergic neurons influence locomotor activity, we also assessed ligand affinity and receptor density of dopamine transporters and dopaminergic D1 and D2 receptors in striatal tissue from these same strains of rats. No differences in these receptor binding parameters were found. These findings support the conclusion that these two drugs produce their locomotor stimulant effects through different sites of action, and that genetic differences in response to these drugs at the behavioral level do not appear to be mediated significantly by differences in structure or number of striatal dopaminergic sites. The further use of genetic methods, however, may aid in determining the specific sites of action of these widely used stimulant drugs.